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• Spontaneous Echocardlographlc Contrast (SpE) 
Associated Wlth Mechanical Valve (MHV) 
Closure: Evaluatlon by TEE and an In-V/fro 
Comparison Between Two Different Mechanical 
Blleeflet and a Bioprosthstlc Valves 
Edmond Rambsd, Denis J. levy 1, John Child I Simcha Milo 2 David 
J. Sabn q, Mory Ghadb. Caltech, Pasadena, CA; 1 UCLA Medical Center, 
Los Angefesj CA; 2 Rambam Medical Center, Haifa, ISRAEL: 3 Oregon Hlth 
Sci Univ, Portland, OR 
Background: SpE is a poorly understeod phenomenon with recent reports 
of a variety of bright echoes seen in patients with MHV. The present study 
was undertaken Io review the TEE images of patients with prosthetic ml~'-al 
valves and to compare and v~idate the clinical observations with in-v/tro 
investigations. Our goals were to gain a better understanding of whether 
micmbubbleo are associated with a spocific type of mitral valve prosthesis 
and to correlate this association with left ventrtcular function (LVF} and with 
the dynamics of the transvalvular flow. 
Clinical Methods: Clinical data and TEE videotapes of all the patients 
with a prosthetic mitral valve between 1989 and 1995 were retrospectively 
reviewed. 
In-Vitro Methods: A 27 mm TEKNA and a 31 taro SJM were studied in 
our pulsed flow simulator. For compadson, a 27 rero Porcine valve was also 
studied. A 23 rem Porcine was used as aortic valve. M.mode Doppler and 
2D-echo were performed using a V/ngmed CFM750 ultrasound maChine. An 
Argon-Ion laser beam was used for planar illumination and high-speed (HS) 
video imaging. 
Clinical Results:Of 117 TEE studies (83 patients), 102 (71 patients) were 
available and adequate for review by 2 independent observers. Excluded 
were 15 studies (12 patients). Mierobubbles were obsen/ed in 47 of 63 
studies of SJM (74%), 7 of 12 studies with BS (58%), 4 of 4 studies of MH 
(100%) and 0 of 20 studies of bioprosthases (0%). Patients with estimated 
ejection fraction greater than 45% were found to have a higher percentage 
of studies revealing roicrobubbles. 
In-V'dro Results: High-Speed imaging of transmittal flow depicted bright 
bubbles in the immediate vicinity of both mechanical valves. The nature of 
the bubbles was different in each valve, In the TEKNA, they were originating 
in the circumference and had a spherical shape. In the SJM, they originated 
in between the leaflets and had a stretched flame-like appearance. M-Mede 
and 2D-echo images best detected these bubbles. No bubbles were detected 
when a Porcine valve was studied. 
Conclusions: In contrast o patients with tissue valves, microbubbles are 
a common phenomenon occurring in the LA of patients with MHV. The inci- 
dense Of which seems to correlate with LVF and might suggest a car#at/tin- 
like process. In-vitmobse~valions clearly indicated an assodation of SpE with 
MHV. Further studies yet to be performed to evaluate the clinical significance 
of the SpE. 
~'023---"~'~ Inter-Machine Variability Affects Oetection of  
/ /  
Spontaneous Echo Contrast  
Peter Weidemann, Raymonda Rastegar, James Chesebro, 
Keith Moskowitz, Martin E, Goldman. Mount Sinai Medical Center, New 
York, NY 
Spontaneous echo contrast (SEC) or "smoke', seen in low flow states (i.e., 
LA In AFib) is associated with thrombsembetism. Thus, detection of SEC 
may determine whether anticoagulant therapy is initiated. To determine the 
technical variabilities in SEC detection, we Imaged SEC generated from hu- 
man whole blood in an In-vitro tiow chamber with an Acuson (A) 7.5 MHz and 
2 Hewlett-Paokard (HP) (7.5 and 5.5 MHz) linear probes at van/ing log com- 
pressions, gain settings and 5 different B-color settings with the transducers 
fixed in position, Echo imaging was performed sequentially in a random 
fashion and stored on videotape for subsequent analysis. Videsdensitemetiy 
(VD) was measured (Nova Microsonics) on an absolute scale of 0 (black) to 
100 (white). Interobsenter correlation for SEC VD in 63 video images was 
excellent (r = 0.99). 
B.Color /VHP MHz Log Gain VD 
Gray A 7.5 40 10 66.8 
Gray HP 7.5 65 95 20.4 
Gray HP 5.5 90 90 33A 
Sepia A 7.5 30 15 75.1 
Sepia HP 7.5 60 55 16.9 
Senl~ HP 5.5 65 100 23.6 
There was a wide range of VD between the 2 machines for identical 
solutions and similar B-cdior settings. The highest VD's were: Acuson 7.5 
MHz, temperature B-color, log 30, gain 15 generated a VD of 82.3; HP 7.5 
MHz, rainbow at 75 log, gain 90, measured VD -- 22,6; and HP 5.5 MHz, 
gray scale, log 90, gain g0, produced VD - 33.4. Thus, because of lack of 
industry standardization, SEC detection is extremely dependent on machine 
and technical variables which may have significant clinical implications. 
Spantaneous Echocardlogrephic Contrast in the 
! norecm Aorta Predicts Future Myocardial 
Infarction and Cardiac Mortality 
Edc H. Steinberg, Lori Medmon, Helen Wesolowsky, Efrain A. Feliciano, 
Itzhak Kronzon, Aaron J. Gindea. Manhaffen Veterans Affairs Medical 
Center, New York University School of Medicine, New York, NY 
While spontaneous echocardiographic contrast (SEC) detected within car- 
diac chambers by transesophageal echocardiography (TEE) has been as- 
sociated with an increased dsk of thmmbsembelism, less is known about 
SEC detected within the thoracic aorta (AEC) and its relationship to coronary 
arton/disease (CAD) progression. Therefore, we assessed 118 consecutive 
male patients (lotS) who underwent TEE and found AEC without dissection in 
25 (21.2%). To consider AEC present, swtding echodense shadows distinct 
from high-gain artifact had to be agreod upon by 2 of 3 independent ob- 
servers. Indications for TEE, coronary dsk factors (hypertension, diabetes, 
smoking), inddencss of reduced left ventricular ejection fraction (El =) and 
mPJ'al regurgitation, and known CAD sevedty (1, 2, 3 vessel or left main) 
did not differ signircantiy between AEC+ and AEC- groups. Follow-up av- 
eragad 20,3 months (range of 18-25) and was 100% complete for mortality 
and 98% for morbiddy. AEC+ pts were more likely to undergo a parcuteneous 
transluminal ~,,)nary angioplasty (8.0% versus 1.1%, p < 0.05) and had a 
higher incidence of cembrovascular events (44.0% versus 61.5%, p < 0.24). 
AEC was an independent predictor of myocardial infarction (16.0% versus 
2.2%, p < 0.005) and cardiac death (20.0% versus 1.1%, p < 0.0001) and 
remained significant after covepjing for age, EF, ceronmy risk factors, aortic 
disease (aortic dimension, athemmatous ptaque, aneurysm) and SEC in the 
left atrium. We conclude that AEC is a common and important clinical marker 
that predicts a poor long-term cardiac prognosis. 
~ ElPlCardlal Coronary Artery Response tO Maximal 
Arltedolar Vasodilstion Parallels Myocardial  
Hyperlrophy in Endurance Athletes: A 
Transeeephageal Echo Study 
Michaela Koz;M~ov'~ Carlo Palombo, Lorenza Pretali, Giuseppa Pittalla, 
Alessandro Distente, Antonio L'Abbete. CNR Institute of Clinical Physiology 
and Univers~ Medical School, P~S~ #aO, 
Coronary flow reserve (CR) is commonly estimated as the ratio of coronary 
flow alter maximal coronanj vasodilation and resting flow. Using Doppler 
technique, either ictracoronap/or transesophageal (TEE), this measurement 
is usually approximated as the ratio of maximum coronary flow velocity (CFV) 
to basal velocity. Such a simplification relies on the assumption that ~ epi- 
cardial artery lumen diameter does not change after artedolar vasodiletion. 
Aim of this stedy was 1o assuss the posst13te changes in the diameter of lalt 
main corona~ arte~ (LMA) alt~ maximal coronary vasodiletion in man by 
means of 2-0 TEE. LMA diameter was measured basally and after i.v. infu- 
sion of high-dese dipyddamofo (0.84 mg/kg/9 rain) in 67 subjects inolud!,-g 
15 healthy normals (N), 26 hypertensive pts with LVH (H), 12 pts with inter. 
mediate LAD stenosis (LAD), and 14 endurance athletes (A) of compare~e 
age. Measummeote were performed from zoomed digitized iastolic images. 
Results: LMA diameter at baseline and the percentage of LMA increase 
after dlpyddamole were sigaificantly higher in athletes as compared to the 
other groups (4.4 4- 0.3 ve 3.9 4- 0.4, 3.9 4- 0.7, 3.9 4- 0A ram, p < 0.05 and 
14.0 4- 5 ve 5.9 4- 5.5, 5.8 -4- 8, 4.3 4- 6%, p < 0.01). A direct correlation 
between the increase in LMA d'~mleter after dipyddamote and the diastolic 
thickness of Interventricuter septum was observed in A (r = 0.67, p < 0.01), 
but not in other groups. 
Conclusions: dipyddamole--foduced artedolar dilation was associated with 
nogtigible dilation of the eldcardi~ veesel in most of subjects; however, in 
endurance athletes the increase in LMA diameter alter dipyddamole was 
significant. Thus, CR expressed as a simple ratio of CFV underestimates 
coronary vasodilator capacity in these subjects. The response of the epi- 
cardial vessel diameter to maximal artedolar vesedilalion, consistent with 
an enhanced flow-medieted ilation, parallels the degree of physiologic LV 
hypertrophy in athletes. 
~ Trensoesophageal Assessment of  Doppler 
Severity of  Left Coronary Artery Stunosis Based 
on the Continuity Equation, A Quantttstlve 
Coronary Angiogrephy ValidaUon Study 
Kad isa~, Antoine Da Costa, Alexis Cedsier, Jean P. De Pasquale, 
Chdstepho Venet, Jean M. Guy, Bernard Durenton, Michel Lamaud. 
Nord, University of Saint Etienne, France 
The continu~, equation applied to a stenosis states that the ratio of pre- 
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stenotic (Vp) to trans-stanotic 0is) velocities is equal to the ratio of stenotlo 
to pre-stenotic ress-sectional areas (CSA): Vp/Va = CSAMCSAp, Trens- 
esophageal Doppler (TED) allows Io measure coronaly flow velocities (CFV) 
within the LAD. We tested the value of TE0 for quantiteting LAD stanesis 
with the use of the continu~ equation in 16 pie (prex-LAO atannsls in 11, 
mid-LAD in 5), CFV ware recorded by TED guided by colour flow imaging 
using an omnipiene probe; Vp was recorded by pulsed and Ve by continuous 
wave Dpppier. Peak diastolic Vp and VS and velecity time integrals (VTI) 
were measured and the ratios VpNs and VTIpNI'Is were calculated. Quan- 
titative angiographic analysis of stanosis was performed using a computer- 
assisted automated edge-datectlon system (Imagecomm). Stenotic velocity 
ratias were compared to 3 indices of stanusts everity using linear regression 
analysis: percent diameter stenosie (%D), % cross-sectionsl area stenosis 
(%A) and minimal stenusts diameter (Me, in ram). 
Results: 
VpN= vnp~me 
%D r=-O.?R p=0,001 $EE=7.7 re-0.90 p-O.0001 SEE-8,0 
%A r-~0.73 p=0.001 SEE=B/= r--0.90 p-0.0001 SEE-5.4 
MD t= 0.71 p=0.002 SEE=O.3 r-0.80 p-0.QQ02 SEE-0.3 
Analysis of the slope of the linear regression equation showed that TED 
measurements underestimated the actual %A by 50% suggesting aparabolic 
velocity profile proximal to the atenosis (actual spatial mean Vp = 1/2 TED 
Vp). Accurate estimate of %A was obtained (slope = 0.99 to t.05) after 
dividing TED derived Vp by 2 in the continuity equation. Conclusion. TED 
may be used for quantiteting stenusis of the proximal and mid LAD with the 
use of a corrected continuity equation which takes Into account he parabolic 
velocity profile in the normal pre-stenotio segment. 
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~ Assessment of  of Venous and Arterial Potency 
Coronary Bypass Grafts With Ultrafast CT, and 
Magnetic Resonance Anglography 
Alexander von Smekal, Andreas Knez, Florian 6plegl, Rail Habed, 
Mlchas! SteNing, Maximilian Reieer. Depts. of Radiology and Cardiology, 
Clinic Grosshadem. Ludwig-Maximi/ians-University, Munich, Germany 
Purpose:To compare the reliability of electron beam CT (EAT) and magnetic 
resonance angiogrephy (MRA) with coronary arteriegraphy for assessment 
of asrtoccronsry bypass graft potency with emphasis of internal mammaria 
artery grafts. 
Methods: 22 patients with 58 bypass grafts, 38 aerie coronary venous 
bypass {ACVB) and 20 Internal mammarla rtery (IMA) grafts, underwent 
cemnsry artedngrsphy, EaT, and MRA between 5 to 7 month after bypass 
graft surgery. 
For MRA studies (1.5 T Siemens "Vision") adjacent axial slices ware 
acquired using a phased-array body coil with an ECG-gated breath-hold, 
segmented FLASH sequence. Spatial resolution was 0.87 mm= and 4.34 
mm 3 . 
With EaT ("Evolution", Imatron) 40 contiguous axial slices, ECC-triggered, 
were acquired after Lv, contrast enhancement in one single breath-hold with 
a slngle dice sequence. Spatial resotutien was 0.26 mrr~. and 0.78 mm 3. 
Data were statistically compared. 
Results: Coronary arteriogrephy showed occlusion in 10 (17.2%) ACVB 
and no IMA grafts. Four grafts (6,8%) had stenosts. EBT vlsuaUzed all 20 
patent IMA grafts, Five of 28 open ACVB (17.8%) were not clearly identified. 
With MRA 40% of patent IMA grafts were identified. Nine patand ACVB could 
not be identified (32.1%)o Therefore sensitivity for EaT was 95% and for MRA 
65%. With EaT 30 display is possible to visuatize the course of the bypass 
grafts. 
Conclusions: With EaT and MRA assessment of bypass potency is feasi- 
ble. MRA at this stage is limited by spatia~ resolution, signal/noise, and the 
patients' cooperation. EaT reliably permits the assessment of bypass graft 
potency especially In IMA grafts and has the potential to supersede coronary 
artedogrsphy in eady post surgery follow-up. 
Non-lnveslve Assessment of  Systol ic and 
Diastol ic Rotation in Aort ic Stenoels Using MR 
Myocardial  Tagging 
Malthlas Stuber 1, Eike Nagel, O.M. Hess, Peter Boasigur ! C, afd/oiogy, 
U~vemity Heap#el Zurich; 1 Institute of Biomedical Engineering University 
and ETH Zurich, Sw/tzeriand 
Improved MR-tagging techniques agow the assessment of cardiac rotation 
duflng the entire cardiac cycle with a high temporal and spatial resol~on. 
Previously, a systolic wringing motion of the left ventricle has been reported 
in the normal heart. Methods: Regional rotation dudng systole and diastole 
was evaluated In 11 healthy volunteers (29 ~- a years) and 10 patients 
with aortic stenesis (58 =E 12 years). A slice following capable MRI lagging 
sequence (Phmpa Gyroscan AGS II System) was used with a temporal 
resolution of 35 ms and a spatial resolution of 1A ram. LV area change [%ES] 
and regional rotation relative to the LV center of mass |% of max. rotation 
angle] ware determined. Results: In the normal heart, rotation occurs malr, ly 
dudng Isovolumio contraction and untwisting dudng Isovolumic relaxation 
(figure). However, in aortic stanosie rotation is prolonged arid Is in phase 
with contracaon during systole. Diastolic untwisting is also prolonged and 
occurs slmuitanoously with the diastolic filling and not only dudng Isovolumlc 
relaxation (IR) as in controls. 
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Corrdusions: In controls, systolic rotation and diastolic untwisting occur 
dudng isovolumic ontraction andisovotumic relaxation, respectively. Inaortic 
stenosis, systolic rotation and contraction are in phase, i.e. twisting and 
untwisting are prolonged in the hypertrophied heart probaloly due to altered 
leading conditions and/or structural remodeling. 
1024-1 00 1 Optimal Short-Axis Ventdcutar Volumes and 
Ejection Fractions by CIn6 Magnetic Resonance 
Imaging 
Michael L. Chuang, Michael V. McConne,. Warren J. Manning. Beth israel 
Hospital and Harvard Medical School, Boston, Massachusetts 
Introduction: Contiguous short-axis ($A) slices by breathhold cin6 MRI have 
been shown to give accurate ventdcular volumes anC ejection fractions. 
However, the optimal minimum number of slices, in order to reduce scan 
time, has not been determined. 
Methods: Twenty-six patients (21 M, 5 F, ages 29-73) were imaged on 
a Phitips 1.51" Gyroscan NT MRI scanner. Contiguous 10-ram silos stacks 
of cln~ loops in the LV SA orientation were required covering the heart 
from base to apex with breathhold and ECG-triggering. A turbo field-echo 
technique was used with imaging parameters: TRrrE = 10/5, FA = 25,, Matrix 
= 1~8 x 256, Volumes, LV wall mass (LVWM) and EFs were cemDuted 
by Slmpson'8 rule using 1) all slices (ALL); 2) every other slice; 3) and 
every third slice. Con'elation coefficients and SEEs are given relative to 
values determined by SImpson's rule on the complete stack. Differences 
were considered significant (') for p < 0.05 by paired Hast. 
Results: 
All Slices Every Other Every Third 
mean (range) r 2 SEE r 2 SEE 
LVEDV trot) 116 (81-221l 0.92 9.1 0.88 10.5" 
LVEF (%) 65 (24-79} 0.90 4.4 0.96 2.6" 
LVWM {0} 151 (82-249) 0.97 7.0 0.94 8.2* 
RVEF (%) 54 (25.-88) 0.80 8.4 0.80 7.9" 
• for p < 0.05 
Conclusions: LVEOV, LVWM and LVEF may be accurately determined 
using a two-fold reduction In number of SA imaging planes, relative to a 
contiguous tack. Such an approximation is not suitable for RVEF; this may 
result from imaging planes being prescribed for the LV, and not RV, short axis 
orientation. 
